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%LOO/XFDV
-DQHW+DQVRQ
&HQWUHIRU5HDO:RUOG/HDUQLQJ8QLYHUVLW\RI:LQFKHVWHU8.

$QHGXFDWLRQV\VWHPWKDWFXOWLYDWHVDVXIILFLHQWQXPEHURIHPSOR\DEOHHQJLQHHUVVHHPVWREH
KDUGWRDFKLHYH+RZHYHULWKDVEHHQGHPRQVWUDWHGWKDWHGXFDWLRQWKDWIRFXVHVRQGHYHORSLQJ
KDELWV RI PLQG VXFK DV SHUVHYHUDQFH DQG FXULRVLW\ KDV JUHDW SRWHQWLDO IRU HQKDQFLQJ DQ
LQGLYLGXDO¶V VXFFHVV LQ WKH ODERXU PDUNHW LQ WKH ORQJHU WHUP 7KHUHIRUH LW LV LPSRUWDQW WR
XQGHUVWDQGKRZEHVWWRLQFRUSRUDWHWKHVHGLVSRVLWLRQVRIWHQXQKHOSIXOO\FDOOHGµVRIWHU¶VNLOOV
LQWR WKH67(0FXUULFXOXP+DYLQJ LGHQWLILHG VL[(QJLQHHULQJ+DELWVRI0LQG(+R0IRU
5R\DO$FDGHP\RI(QJLQHHULQJLQHDUOLHUUHVHDUFKLQWKLVSDSHUZHH[SORUHWKHSHGDJRJLHV
XQGHUSLQQLQJ WKH FXOWLYDWLRQ RI WKHVH (+R0 LQ WKH FODVVURRP :H RXWOLQH LQLWLDO ILQGLQJV
IURP D SURMHFWZKHUHZH KDYH EHHQ FROODERUDWLQJZLWK WHDFKHUV LQ SULPDU\ VHFRQGDU\ DQG
IXUWKHU HGXFDWLRQ FRQWH[WV XVLQJ DQ DFWLRQ UHVHDUFK PHWKRGRORJ\ WR VXSSRUW WKHP LQ
HPEHGGLQJ WKH WHDFKLQJ RI (+R0 LQWR VFLHQFH PDWKHPDWLFV GHVLJQ 	 WHFKQRORJ\ DQG
HQJLQHHULQJ FXUULFXOD 7KLV SDSHU H[SORUHV IRXU VSHFLILF SHGDJRJLF VWUDWHJLHV WKDW KDYH
HPHUJHGWRFXOWLYDWH(+R0DQGGLVFXVVHVZD\VLQZKLFKWKHLUXVHPLJKWKDYHDQLPSDFWRQ
WKHUROHRIHGXFDWRUV

.H\ZRUGVHQJLQHHULQJKDELWVRIPLQGHQJLQHHULQJHGXFDWLRQSHGDJRJ\HPSOR\DELOLW\

&RUUHVSRQGHQFH WR 'U -DQHW +DQVRQ &HQWUH IRU 5HDO :RUOG /HDUQLQJ 8QLYHUVLW\ RI
:LQFKHVWHU8.(PDLOMDQHWKDQVRQ#ZLQFKHVWHUDFXN


 ,1752'8&7,21

&KDOOHQJHVIRUHGXFDWLQJHPSOR\DEOHHQJLQHHUV
$QHGXFDWLRQV\VWHPWKDWLQVSLUHV\RXQJSHRSOHWREHFRPHHQJLQHHUVDQGSURGXFHDVXIILFLHQW
QXPEHU RI HPSOR\DEOH JUDGXDWH HQJLQHHUV RU HQJLQHHULQJ WHFKQLFLDQV VHHPV WR EH KDUG WR
DFKLHYH ,(7 D )XUWKHUPRUH WKH SURIHVVLRQ LV DOVR FRQFHUQHG E\ UHSRUWV IURP
HPSOR\HUV WKDW WKH\ ILQG \RXQJ SHRSOH OHDYLQJ HGXFDWLRQ DUH ODFNLQJ LQ NH\ HPSOR\DELOLW\
VNLOOV DQG DWWLWXGHV ,(7 E 3RVLWLYH SHGDJRJLF FKDQJHV KDYH EHHQ WDNLQJ SODFH LQ
HQJLQHHULQJHGXFDWLRQEXWLWVHHPVWRWDNHDORWWRFRQYLQFHDFDGHPLFVRIWKHQHHGWRFKDQJH
WKHLUWHDFKLQJDSSURDFKHVWRHQFRPSDVVHPSOR\DELOLW\VNLOOV$ODFNRIVSHFLILFLW\DERXWWKH
QDPLQJ RI WKHVH LPSRUWDQW VNLOOV DQG GLVSRVLWLRQV ZLWK WHUPV XVHG LQFOXGLQJ VRIW VNLOOV
HPSOR\DELOLW\ VNLOOV WZHQW\ILUVW FHQWXU\ VNLOOV VRFLDO VNLOOV QRQFRJQLWLYH VNLOOV DQGPRVW
UHFHQWO\µFKDUDFWHU¶VNLOOVFDXVHVPXFKFRQIXVLRQWKDWGHWUDFWVIURPWKHWDVNRIILQGLQJZD\V
RIGHYHORSLQJDQGLPSURYLQJWKHP&OD[WRQHWDO

,PSRUWDQFHRIGHYHORSLQJµVRIW¶VNLOOVIRUHPSOR\DELOLW\
7KHUHDUHQRZFRPSHOOLQJUHDVRQVDVWRZK\LWLVLPSRUWDQWWRFKDQJHWKHWHDFKLQJRIVFLHQFH
WHFKQRORJ\HQJLQHHULQJDQGPDWKHPDWLFV67(0VXEMHFWVLQRUGHUWRGHYHORSHPSOR\DELOLW\
VNLOOVPRUHYLVLEO\,WKDVEHHQGHPRQVWUDWHGWKDWHGXFDWLRQWKDWIRFXVHVRQGHYHORSLQJµVRIW
VNLOOV¶ RU GLVSRVLWLRQV VXFK DV SHUVHYHUDQFH VRFLDELOLW\ DQG FXULRVLW\ KDV WKH SRWHQWLDO IRU
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HQKDQFLQJ DQ LQGLYLGXDO¶V VXFFHVV LQ WKH ODERXU PDUNHW LQ WKH ORQJHU WHUP +HFNPDQ 	
.DXW]

&RXOGHQJLQHHULQJKDELWVRIPLQGIRVWHUHPSOR\DELOLW\"
,W LV LPSRUWDQW WR DFNQRZOHGJH WKDW SHGDJRJLHV IRU HQJLQHHULQJ DQG RWKHU 67(0 VXEMHFWV
KDYHEHHQFKDQJLQJWRPHHWWKHQHHGVRIVWXGHQWVDQGHPSOR\HUV,QWHUDFWLYHSHGDJRJLHVVXFK
DVSUREOHPEDVHGDQGSURMHFWEDVHGOHDUQLQJWRVXSSRUWSUREOHPVROYLQJDUHPRUHFRPPRQ
JURXS ZRUN DQG SHHU OHDUQLQJ GHYHORS FROODERUDWLYH WHDP VNLOOV ZRUNEDVHG SODFHPHQWV
LQWHUQVKLSV RU H[WUDFXUULFXODU DFWLYLWLHV IRVWHUZRUNSODFH DZDUHQHVV DQG HQWUHSUHQHXUVKLS
FRXUVHVIRVWHUFUHDWLYLW\+RZHYHULWLVFOHDUWKDWWKHUHLVVWLOOPRUHWREHGRQHWRHQVXUHWKDW
\RXQJ SHRSOH ZKR PLJKW DVSLUH WR HQJLQHHULQJ DV D FDUHHU KDYH WKH QHFHVVDU\ VNLOOV DQG
GLVSRVLWLRQV WR DFKLHYH WKLV JRDO ,Q PDQ\ FDVHV DOWKRXJK WKH SHGDJRJ\ KDV FKDQJHG WKH
VNLOOVWKHPVHOYHVDUHEHLQJGHYHORSHGLQVSLWHRIWKHLQWHUYHQWLRQUDWKHUWKDQDVDUHVXOWRILW
0DQ\ WHDFKHUV DUH VWLOO QRW IDPLOLDU HQRXJK ZLWK WKH VNLOOV WKHPVHOYHV WR WHDFK WKHP
HIIHFWLYHO\ RU GR QRW VHH LW DV WKHLU UHVSRQVLELOLW\ WR GR VR +HUPRQ 	0F&DUWDQ 
+RZHYHU LI DSSURSULDWH SHGDJRJLHV ZHUH PRUH YLVLEOH PRUH WHDFKHUV PD\ EH ZLOOLQJ WR
FKDQJHWKHLUSUDFWLFH

+DELWVRIPLQG+R0LVDQH[SUHVVLRQXVHGWRGHVFULEHDVSHFWVRILQWHOOLJHQFH7KHWHUPZDV
DGRSWHG E\ HGXFDWLRQDOLVWV &RVWD DQG .DOOLFN  ZKR LGHQWLILHG VL[WHHQ +R0 ZKLFK
WDNHQ WRJHWKHU GHVFULEH ZKDW ³VPDUW SHRSOH GR DV WKH\ JR DERXW WKHLU OLYHV VXFFHVVIXOO\
GHDOLQJZLWKZKDWHYHUXQH[SHFWHGSUREOHPVDUH WKURZQDW WKHP´7KH\DOVRVXJJHVWHG WKDW
WKH UROH RI WHDFKHUV PLJKW FKDQJH LI WKH\ ZHUH GHOLEHUDWHO\ WU\LQJ WR HQFRXUDJH WKH
GHYHORSPHQWRI+R0LQOHDUQHUV:HGUHZRQWKLVERG\RIZRUNDQGRXURZQUHVHDUFKLQWR
OHDUQLQJ GLVSRVLWLRQV WR LGHQWLI\ VL[ HQJLQHHULQJ KDELWV RI PLQG (+R0 WKDW UHIHU WR WKH
VSHFLILF ZD\V RI WKLQNLQJ DQG DFWLQJ DV DQ HQJLQHHU  7KHVH LQFOXGH ³V\VWHPVWKLQNLQJ´
³DGDSWLQJ´ ³SUREOHPILQGLQJ´ ³FUHDWLYH SUREOHPVROYLQJ´ ³YLVXDOLVLQJ´ DQG ³LPSURYLQJ´
/XFDVHWDO 7KLVSDSHU UHSRUWVRQRXUSURMHFW WR LGHQWLI\SHGDJRJLHV WKDW FXOWLYDWH
HQJLQHHULQJKDELWVRIPLQGDQGWRPDNHWKHVHPRUHYLVLEOHWR67(0WHDFKHUVZLWKWKHDLPRI
HQKDQFLQJVWXGHQWV¶DFDGHPLFDFKLHYHPHQWLQ67(0GLVFLSOLQHVDQGLQSDUDOOHOFXOWLYDWLQJ
GLVSRVLWLRQVWKDWPDNHWKHPPRUHHPSOR\DEOH


 352-(&70(7+2'2/2*<

5HVHDUFKDLPVUHFUXLWPHQWDQGSURMHFWDFWLYLW\
2XUSUHPLVHLVWKDWLI\RXQJSHRSOHDUHWDXJKWWRWKLQNOLNHDQHQJLQHHUPRUHRIWKHPPLJKW
DVSLUHWRFRQWLQXHLQWRDQHQJLQHHULQJFDUHHUVRZHDLPHGWRH[SDQGWHDFKHUV¶XQGHUVWDQGLQJ
RI (+R0 DQG KHOS WKHP DFTXLUH DQG XVH SHGDJRJLHV GHVLJQHG WR FXOWLYDWH (+R0 LQ WKH
FODVVURRP:HSXUSRVLYHO\UHFUXLWHGSULPDU\WHDFKHUVDVZHOODVVHFRQGDU\DQG)(WHDFKHUV
IURP  SDUWLFLSDWLQJ VFKRROV DQG FROOHJHV ZKR ZHUH ZLOOLQJ WR HQJDJH LQ D FRQWLQXLQJ
SURIHVVLRQDO GHYHORSPHQW &3' DFWLYLW\ LQ ZKLFK WKH WHDFKHUV XQGHUWRRN VPDOO VFDOH
FODVVURRPEDVHGWHDFKHULQTXLULHV,Q\HDUWKHWHDFKHUVZHUHVXSSRUWHGWRHPEHG
(+R0LQWKHLU67(0VXEMHFWVWKURXJKWKUHHSURIHVVLRQDOGHYHORSPHQWDFWLYLWLHV7KH\ZHUH
IDPLOLDULVHGZLWK(+R0DQGWKHSULQFLSOHVRIDFWLRQUHVHDUFKLQD&3'ZRUNVKRSOHGE\WKH
SURMHFW WHDP WKH\ ZHUH VXSSRUWHG DV WKH\ XQGHUWRRN WKHLU FODVVURRPEDVHG DFWLYLWLHV WR
HPEHG (+R0ZLWKLQ WKHLU WHDFKLQJ DQG WKH\ MRLQHG WKH ([SDQVLYH (GXFDWLRQ1HWZRUN D
ODUJH SURIHVVLRQDO FRPPXQLW\ RI OLNHPLQGHG WHDFKHUV  ,Q \HDU   DJDLQ ZLWK
VXSSRUWIURPWKHWHDPWKH\FRQWLQXHGZLWKDIXUWKHUURXQGRIWHDFKLQJLQWHUYHQWLRQV$WWKH
HQGRIWKHILUVW\HDUWKHWHDFKHUVZURWHEULHIUHSRUWVDQGSUHVHQWHGWKHLUILQGLQJVWRWKHLUSHHUV
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DW D GLVVHPLQDWLRQ FRQIHUHQFH LQ -XO\  7KHVH UHSRUWV KDYH SURYLGHG WKH SHGDJRJLF
H[DPSOHVJLYHQ LQ WKLVSDSHU)XUWKHUGDWD IURP\HDUZLOOEHJDWKHUHG WKURXJK LQWHUYLHZV
ZLWK WKH WHDFKHUV LQ0D\ DQG -XQH ZKLFKZLOO EH DQDO\VHG DQG UHSRUWHG DW WKH ,6((
FRQIHUHQFH


 +$%,76$1'7+(,5)250$7,21

:KDWDUHKDELWVDQGKRZDUHWKH\IRUPHG"
,QRUGHUWRGHOLEHUDWHO\FXOWLYDWHRUFKDQJHKDELWVLWLVLPSRUWDQWWREHFOHDUDERXWZKDWWKH\
DUHDQGKRZWKH\DUHIRUPHG,QWKLVVHFWLRQZHH[SORUHWKHFRPPRQFKDUDFWHULVWLFVRIKDELWV
DQGWKHSURFHVVHVRIKDELWIRUPDWLRQLQRUGHUWRHQKDQFHXQGHUVWDQGLQJRIKRZOHDUQLQJDQG
WHDFKLQJ HQYLURQPHQWV PD\ EH DUUDQJHG WR VXSSRUW WKH GHYHORSPHQW RI HIIHFWLYH KDELWXDO
OHDUQLQJ EHKDYLRXUV IRU H[DPSOH(+R0+DELWV DUH HVVHQWLDOO\ QHXWUDO RI WKHPVHOYHV EXW
GHSHQGLQJRQZKHQDQGZKHUHWKH\DUHGHSOR\HGE\DQLQGLYLGXDOWKH\PD\KHOSRU KLQGHU
WKHGHPRQVWUDWLRQRIHIIHFWLYHDQGVRFLDOO\DFFHSWDEOHEHKDYLRXUVIRUH[DPSOHSHUVHYHUDQFH
JRRG WLPHNHHSLQJ DQG UHODWLQJ WR RWKHUV LQ D IULHQGO\PDQQHU QRUPDOO\ KHOS LQGLYLGXDOV WR
SURJUHVV LQ WKH FODVVURRP DQG WKH ZRUNSODFH ZKHUHDV EHLQJ DGGLFWHG WR WDNLQJ GUXJV RU
EHLQJXQUHOLDEOHGRQRW +DELWXDOEHKDYLRXU LVXVHIXOEHFDXVH LWHQDEOHVSHRSOHWRVWXG\RU
ZRUN HIILFLHQWO\ LQ IDPLOLDU HQYLURQPHQWV DQG LW DOVR SURYLGHV LQGLYLGXDOV ZLWK D UHDG\
UHVSRQVHZKHQWKH\PLJKWEHGLVWUDFWHGIURPGHFLGLQJRQDQDFWLRQRUWDLORULQJDUHVSRQVHWR
DWDVNWKURXJKWLUHGQHVVWLPHSUHVVXUHRUVWUHVV$JDLQWKHVHKDELWXDODFWLRQVPD\RIFRXUVH
HLWKHUKHOSRUKLQGHUWKHLQGLYLGXDO:RRGDQG5XQJHU

+DELWV WKHUHIRUH KDYH WKUHH FRUH GHILQLQJ IHDWXUHV WKH\ DUH DXWRPDWLF UHVSRQVHV WKH\ DUH
JHQHUDWHG LQ UHVSRQVH WR D WULJJHU RU FXH VXFK DV DQ HYHQW DFWLRQ RU SHUVRQ DQG WKH\ DUH
XQGHUWDNHQ LQ SXUVXLW RI D JRDO WKDW EULQJV D UHZDUG /DOO\ DQG *DUGQHU :RRG 	
5XQJHU  +RZHYHU KDELW IRUPDWLRQ LV D VORZ LQFUHPHQWDO SURFHVV DQG KDELWXDO
EHKDYLRXULVYHU\UHVLVWDQWWRFKDQJH/DOO\DQGKHUFROOHDJXHVIRXQGWKDWLWWRRNXSWR WKUHH
PRQWKVRIGDLO\UHSHWLWLRQIRUDKHDOWK\SUDFWLFHVXFKDHDWLQJDSLHFHRIIUXLWDIWHUDPHDOWR
EHFRPH KDELWXDO HYHQ ZKHQ WKHUH ZDV PRWLYDWLRQ DQG FRPPLWPHQW WR FKDQJH WR PRUH
KHDOWK\ HDWLQJ KDELWV /DOO\ HW DO  7KHUH DUH WKUHH NH\ IDFWRUV WKDW DUH WKRXJKW WR
HQFRXUDJH WKH GHYHORSPHQW RI KDELWV FRQVWDQW UHSHWLWLRQ RI WKH KDELWXDO DFWLRQ D VWDEOH
FRQWH[WLQZKLFKWRSHUIRUPLWDQGWKHSURYLVLRQRIDQDSSURSULDWHUHZDUGIRUFRPSOHWLQJWKH
DFWLRQ/DOO\DQG*DUGQHU:RRGDQG5XQJHU

+RZHYHU HYHQ LI KDELWV DSSHDU WR EH HQWUHQFKHG WKH\ FDQ FKDQJHZKHQ WKH FRQWH[WV WKDW
WULJJHU WKH FXHV FKDQJH 7KLV LV SDUWLFXODUO\ OLNHO\ WR RFFXU DW WUDQVLWLRQ SRLQWV LQ DQ
LQGLYLGXDO¶VOLIHIRUH[DPSOHZKHQDFKLOGPRYHVWRDQHZVFKRRORUDVWXGHQWPRYHVIURP
FROOHJHLQWRDMRE,QWKHDEVHQFHRIIDPLOLDUFXHVWKLVWUDQVLWLRQPD\RIIHUDQRSSRUWXQLW\WR
JHQHUDWH QHZ KDELWV RU UHGXFH WKH FKDQFH RI IRUPHU KDELWV EHLQJ WUDQVIHUUHG WR WKH QHZ
FRQWH[WEXWDJDLQGHSHQGLQJRQWKHKDELWWKLVPD\ UHVXOWLQSRVLWLYHRUQHJDWLYHRXWFRPHV
IRUWKHLQGLYLGXDO:RRGHWDO,WLVLPSRUWDQWWKHUHIRUHWKDWHGXFDWLRQDQGHPSOR\HUV
ZRUNFORVHO\WRJHWKHUWRIDFLOLWDWHWKHWUDQVIHURI\RXQJSHRSOHIURPHGXFDWLRQLQWRZRUN

:KDWGRHVDOOWKLVPHDQIRUOHDUQLQJDQGWHDFKLQJ"
7KH WKUHH HOHPHQWV QHFHVVDU\ IRU KDELW IRUPDWLRQ UHSHWLWLRQ FRQWH[W DQG UHZDUG WRJHWKHU
ZLWKWKHQHHGWRFRQVLGHUWKHLPSRUWDQFHRIWUDQVIHURIOHDUQLQJWRQHZFRQWH[WVSURYLGHXV
ZLWK IRXU FOHDU SHGDJRJLF SULQFLSOHV DURXQG ZKLFK WR GHYHORS HIIHFWLYH OHDUQLQJ DQG
HPSOR\DELOLW\KDELWV
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x 7HDFKHUVDQGOHDUQHUVQHHGWRIXOO\XQGHUVWDQGWKHKDELWDQGUHFRJQLVHLWZKHQLWLVEHLQJ
XVHGVXFFHVVIXOO\
x 7HDFKHUVQHHGWRFUHDWHWKHFOLPDWHIRUWKHKDELWWRIORXULVKLQFOXGLQJUHZDUGLQJLW
x 7HDFKHUVQHHGWREXLOGWKHOHDUQLQJFRQWH[WDQGFKRRVHWHDFKLQJPHWKRGVZKLFKIDFLOLWDWH
WKHSUDFWLFHDQGWUDQVIHURIWKHKDELW
x 7HDFKHUVQHHGWREXLOGOHDUQHUHQJDJHPHQWDQGFRPPLWPHQWWRWKHKDELW

,QWKHQH[WVHFWLRQZHLOOXVWUDWHKRZRXUIRXUSULQFLSOHVIRUFXOWLYDWLQJHIIHFWLYHKDELWVFDQEH
XVHGWRGHYHORS(+R06RPHDQRQ\PLVHGH[DPSOHVDUHWDNHQIURPWKHGDWDUHWULHYHGIURP
RXUWHDFKHUV¶UHSRUWV


 3('$*2*,(67+$7)267(57+()250$7,212)+$%,762)0,1'

3HGDJRJLHVIRUFXOWLYDWLQJKDELWVRIPLQG
7HDFKHUV LQ DOO VHFWRUV KDYH EHHQ HQFRXUDJHG WR DGDSW WKHLU WHDFKLQJ WR HQKDQFH OHDUQHUV¶
VNLOOV DQG FDSDELOLWLHV:HKDYH QRWHG WKH EHZLOGHULQJ UDQJH RI WHUPV XVHG WR GHQRWH VXFK
VNLOOVLQVHFWLRQ,WDSSHDUVKRZHYHUWKDWWKHµVRIWHU¶WKHVNLOOWKHPRUHGLIILFXOWWHDFKHUV
SHUFHLYHWKHWDVNRIWHDFKLQJLWWREHRUDUHPRUHVFHSWLFDODERXWWKHIHDVLELOLW\RIWHDFKLQJ
WKHP EHOLHYLQJ WKHP WR EH µFDXJKW¶ UDWKHU WKDQ µWDXJKW¶ +XQWOH\ DQG 'RQRYDQ 
1HYHUWKHOHVV RXU IRXU SULQFLSOHV IRU FXOWLYDWLQJ KDELWV RI PLQG DUH JURXQGHG LQ ZHOO
HVWDEOLVKHGSHGDJRJLFDOUHVHDUFKDQGSUDFWLFH&DPSEHOO

3ULQFLSOH'HYHORSLQJXQGHUVWDQGLQJRIWKHKDELW
7KHDXWRPDWLFLW\RIKDELWVRIWHQPDNHV LWGLIILFXOW IRUVWXGHQWV WRVHH FOHDUO\ZKDW WKHVNLOO
LQYROYHV KRZ WR EUHDN LW GRZQ LQWR LWV FRPSRQHQW SDUWV RU HYHQ WR QDPH LW ZKHQ WKH\
DFWXDOO\XVHLWRUQRWLFHLWLQRWKHUV,WLVLPSRUWDQWWRH[SOLFLWO\GHILQHDQGH[SODLQWKH+R0
VR WKDWXQGHUVWDQGLQJ LVGHYHORSHGRQDSUDFWLFDODVZHOODVD WKHRUHWLFDO OHYHO +XQWO\DQG
'RQRYDQ7HDFKHUVIUHTXHQWO\EHJLQWKLVSURFHVVE\WDONLQJZLWKWKHLUVWXGHQWVDERXW
WKHLURZQSHUVRQDOH[SHULHQFHVRIXVLQJWKHVNLOORUSURYLGHH[DPSOHVRIIDPRXVILJXUHVZKR
KDYH H[KLELWHG LW 2QH RI RXU )( OHFWXUHUV ZDQWHG WR LQFUHDVH KLV HQJLQHHULQJ VWXGHQWV¶
SHUVLVWHQFH LQPDWKHPDWLFV VR LQ HDFK OHVVRQ KH LQWURGXFHG WKH VWXGHQWV WR ELRJUDSKLHV RI
HQJLQHHUV DQG VFLHQWLVWV VXFK DV'\VRQZKRKDG SHUVLVWHGZLWK SUREOHPV XQWLO WKH\ VROYHG
WKHP+HREVHUYHGWKDWKLVVWXGHQWVVWD\HGRQWDVNPXFKORQJHULQOHVVRQVDQGEHFDPHOHVV
UHOLDQW RQKLPDV WKHSULPDU\ VRXUFHRI KHOSZKHQ WKH\ JRW VWXFN 6RPH WHDFKHUV XVH VHOI
UHSRUW TXHVWLRQQDLUHV WR KHOS VWXGHQWV JDXJH WKHLU RZQ VNLOO OHYHOV SULRU WR GLVFXVVLQJ ZLWK
WKHP KRZ WKH\ PLJKW HQKDQFH WKH VNLOO IRU H[DPSOH $QJHOD 'XFNZRUWK¶V *5,7
TXHVWLRQQDLUH 'XFNZRUWK /DE LV DSRSXODU FKRLFH IRU WKRVHZDQWLQJ WRGHYHORS WKH
KDELWRISHUVLVWHQFH:HGHYHORSHGDQ(QJLQHHULQJ+DELWVRI0LQGVHOIUHSRUWVXUYH\ZKLFK
ZHKDYHDVNHGRXUWHDFKHUVWRSLORWLQWKHLUFODVVURRPLQWHUYHQWLRQV

3ULQFLSOH&UHDWHWKHFOLPDWHIRUWKHKDELWWRIORXULVK
,W LV HVVHQWLDO WR FUHDWH D FOLPDWH WKDW HQFRXUDJHV DQG UHLQIRUFHV WKH KDELW IRU LW WR IORXULVK
ZLWKLQ WKH OHDUQHU 7KLV FOLPDWHPD\ EH FUHDWHG E\ HQVXULQJ WKDW WKH KDELW LV QRWLFHG DQG
UHZDUGHGE\SURYLGLQJRSSRUWXQLWLHVIRUUHSHWLWLRQE\QRWVHHLQJODFNRIVXFFHVVDWWKHILUVW
DWWHPSWDVIDLOXUHEXWDQRSSRUWXQLW\WROHDUQWKURXJKµKDYLQJDQRWKHUJR¶DQGE\VXSSRUWLQJ
VWXGHQWV LQ VHOIPRQLWRULQJ WKH H[WHQW WR ZKLFK WKH\ DUH XVLQJ WKH KDELW 3RVLWLYH
UHLQIRUFHPHQW LVDQ LPSRUWDQWHOHPHQW LQKDELW IRUPDWLRQVLQFH OHDUQHUVQHHGWRH[SHULHQFH
WKH UHZDUGV DQG VDWLVIDFWLRQ DVVRFLDWHGZLWK WKH VXFFHVVIXO H[HFXWLRQ RI WKH WDVN 0DNLQJ
YHUEDOVWDWHPHQWVSUDLVLQJWKHVNLOOH[KLELWHGUDWKHUWKDQWKHLQGLYLGXDOLVDQHIIHFWLYHPHWKRG
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RIUHZDUGWKDWVHUYHVWZRSXUSRVHVLWVSUDLVHVWKHHIIRUWQHFHVVDU\IRUKDELWFKDQJHDQGLWDOVR
SURYLGHV D IXUWKHU RSSRUWXQLW\ WR PDNH H[SOLFLW ZKDW WKH GHVLUHG EHKDYLRXU HQWDLOV )RU
H[DPSOHLQVWHDGRIVD\LQJµZHOOGRQH*LQD\RXKDYHPDGHDJRRGVWDUW¶DWHDFKHUPLJKWVD\
µ*LQD \RX
UH GRLQJ D JUHDW MRE RI FROOHFWLQJ DOO WKH PDWHULDO \RX QHHG EHIRUH \RX EHJLQ
ZRUNLQJWKXVUHLQIRUFLQJWKHVHOIUHJXODWRU\KDELWRIPDQDJLQJUHVRXUFHV

.HO)LGOHUGHVFULEHVKRZDQHJDWLYHDWWLWXGH WRHQJLQHHULQJFDQEHSURGXFHGZKHQVWXGHQWV
DUHQRWJLYHQWLPHWRUHIOHFWRQWKHLUPLVWDNHVQRUDFKDQFHWRUHSHDWDWDVNLQRUGHUWRJHWLW
ULJKW )LGOHU7KHRSSRVLWHHIIHFWZDVQRWLFHGE\RQHRIRXUVHFRQGDU\ WHDFKHUVZKR
ZDQWHG WR LQFUHDVH KLV VWXGHQWV¶ DELOLW\ IRU µSUREOHP ILQGLQJ¶ LQ GHVLJQ	 WHFKQRORJ\ +H
DOORZHG WKH VWXGHQWV WR VHOHFW WKHLURZQWRSLF IRU LQYHVWLJDWLRQ UDWKHU WKDQDOORFDWLQJ WKHP
KLPVHOIDQGDOORFDWHGWLPHIRUILQGLQJSUREOHPVUDWKHUWKDQWHOOLQJVWXGHQWVZKDWWKH\ZHUH
+HQRWHG WKDW VWXGHQWV LGHQWLILHG LQWHUHVWLQJSUREOHPV VSHQWPRUH WLPHRQHYDOXDWLQJ WKHLU
GHVLJQVDQGZHUHDEOHWRSURSRVHEHWWHUVROXWLRQVDIWHUWKLVUHYLHZ

7KHQHHGIRUH[SHUWLVHLQVHOIPRQLWRULQJLVDQRWKHULPSRUWDQWIHDWXUHLQWKHHDUO\VWDJHVRI
KDELWIRUPDWLRQDQGHQVXUHVWKDWOHDUQHUVEHFRPHDZDUHRIRFFDVLRQVZKHQWKH\DUHRUDUHQRW
DFWLQJ KDELWXDOO\ (QFRXUDJLQJ OHDUQHUV WR PDNH DQ µLPSOHPHQWDWLRQ GHFLVLRQ¶ DERXW ZKHQ
WKH\DUHJRLQJWRXVHWKHVNLOOLQUHVSRQVHWRDVSHFLILFVLWXDWLRQµZKHQ;DULVHV,ZLOOGR<¶
RU µZKHQ , ILQLVK GLQQHU , ZLOO HDW D SLHFH RI IUXLW¶ HVWDEOLVKHV D FRQQHFWLRQ EHWZHHQ WKH
GHVLUHGKDELWDQGDQH[LVWLQJURXWLQH6WDZDU]HWDO7KLVXVHRILPDJLQLQJZKDW\RX
PLJKWGRLQFHUWDLQVLWXDWLRQVKDVEHHQVKRZQWRLQFUHDVHWKHOLNHOLKRRGRIWKHLQWHQWLRQEHLQJ
WUDQVODWHG LQWR DFWLRQ DQG WKH KDELW GHYHORSLQJ LQ WKH IXWXUH DV WKH EHKDYLRXU EHFRPHV
DXWRPDWLF*ROOZLW]HUHWDO

3ULQFLSOH&UHDWHWKHFRQWH[WDQGFKRRVHWHDFKLQJPHWKRGVZKLFKIDFLOLWDWHWKHSUDFWLFH
DQGWUDQVIHURIWKHKDELW
$OWKRXJK PDQ\ FKDQJHV WR WUDGLWLRQDO HQJLQHHULQJ HGXFDWLRQ SUDFWLFHV KDYH EHHQ WDNLQJ
SODFHLWLVUHFRJQLVHGWKDWPRUHFRXOGEHGRQH%RUUHJRDQG+HQGHUVRQ,QRXUSURMHFW
ZH KDYH EHHQ H[SORULQJ WKH YDOXH RI µVLJQDWXUH SHGDJRJLHV¶ ILUVW GHYHORSHG E\ 6KXOPDQ
 WR GHVFULEH GLVFLSOLQHVSHFLILF WHDFKLQJ WKDW UHFRJQL]HV WKH VSHFLILF QDWXUH RI
NQRZOHGJHLQWKHGLVFLSOLQHDQGWKHFKDUDFWHULVWLFVLQFOXGLQJDWWLWXGHVDQGDWWULEXWHVRIZKDW
LWPHDQVWREHDSURIHVVLRQDOLQWKDWDUHD2QHH[DPSOHRIDSRWHQWLDOVLJQDWXUHSHGDJRJ\IRU
FXOWLYDWLQJ(+R0LVWKHXVHRIWKHHQJLQHHULQJGHVLJQF\FOHWRKLJKOLJKWDQKROLVWLFDSSURDFK
WRSUREOHPVROYLQJ2QHRIRXUSULPDU\WHDFKHUVKDVXVHGDVLPSOLILHGYHUVLRQRIWKHGHVLJQ
F\FOH WR HQDEOH FKLOGUHQ WR SODQ DQG FRPSOHWH WKHLU HQJLQHHULQJ SURMHFWV ZKLFK LQWHJUDWH
RXWFRPHVLQPDWKHPDWLFVVFLHQFHDQGWHFKQRORJ\7KHFKLOGUHQDOUHDG\SURXGO\GLVSOD\WKHLU
UHVXOWVRQWKHLUVFKRROZHEVLWH

+DELWVFDQDOVREHFXOWLYDWHGRUFKDQJHGPRUHUHDGLO\WKURXJKVRFLDOVXSSRUWDQGWKHSHRSOH
ZH DVVRFLDWH ZLWK YLD VRFLDO QHWZRUNV FDQ KDYH D KXJH LQIOXHQFH RQ RXU KDELW FKDQJH
&KULVWDNLV DQG )RZOHU  6R WKH XVH RI SHHU OHDUQLQJ DQG FROODERUDWLYH OHDUQLQJ LQ
HQJLQHHULQJSURJUDPPHVWRGHYHORSSHUVRQDODQGSURIHVVLRQDOVNLOOV'XII\DQG%RZH
+HUPRQDQG0F&DUWDQLVDSRVLWLYHGHYHORSPHQWIRUWKHFXOWLYDWLRQRI(+R0

$V3HUNLQVDQG6DORPRQSREVHUYHµ6FKRROVDUHVXSSRVHGWREHVWRSRYHUVLQOLIH
QRWHQGVLQWKHPVHOYHV¶VLQFHOHDUQLQJWKDWWDNHVSODFHLQVFKRROVKRXOGSUHSDUHVWXGHQWVIRU
IDPLO\FLYLFDQGSURIHVVLRQDOOLIH7KHUHIRUHSHGDJRJLHVWKDWVXSSRUWWUDQVIHURIOHDUQLQJDUH
LPSRUWDQW 3HUNLQV DQG 6DORPRQ  HDUOLHU VXJJHVWHG WKDW VRPH RI WKH FRQGLWLRQV WKDW
SURPRWHWKHGHYHORSPHQWRIOHDUQLQJWUDQVIHULQFOXGH
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x WKH SURYLVLRQ RI FOHDUPRGHOV H[SODQDWLRQV DQGPHQWDOPRGHOV DW WKH SRLQW RI ILUVW
OHDUQLQJDQHZVNLOO
x VSHFLILFDOO\ HQFRXUDJLQJ OHDUQHUV WR FRQVLGHU KRZ WKH\ PLJKW XVH ZKDW WKH\ DUH
OHDUQLQJLQRWKHUFRQWH[WVDWWKHSRLQWZKHQWKH\ILUVWOHDUQVRPHWKLQJ
x H[WHQVLYHSUDFWLFHLQGLIIHUHQWFRQWH[WV
x PDNLQJDVPDQ\FRQQHFWLRQVDVSRVVLEOHWRWKHOHDUQHU¶VH[LVWLQJNQRZOHGJH

7KHVH IDFWRUV HQFRXUDJH OHDUQHUV WR PDNH WKH QHFHVVDU\ FRQQHFWLRQV EHWZHHQ WKH SULRU
OHDUQLQJ VLWXDWLRQDQG WKH QHZRQH DQG WR XQGHUVWDQG WKH UHODWLRQVKLS EHWZHHQ WKHP7KH\
DOVRHQFRXUDJH OHDUQHUV WRGHWHFW WKHSRVVLELOLW\RIDFRQQHFWLRQEHWZHHQSULRU OHDUQLQJDQG
WKH QHZ VLWXDWLRQ ZKHQ WKH\ PHHW LW +RZHYHU ZKHQ WKH QHHG DULVHV WR WUDQVIHU OHDUQHG
KDELWXDOEHKDYLRXULWLVPRUHGLIILFXOWWRHQVXUHWKDWOHDUQHUVHOHFWWRXVHDSUHYLRXVO\OHDUQHG
KDELWLQDQHZVLWXDWLRQDVFRPSHWLQJFRXQWHUIRUFHVFRPHLQWRSOD\

3ULQFLSOH%XLOGOHDUQHUHQJDJHPHQWDQGFRPPLWPHQWWRWKHKDELW
+DYLQJHQVXUHGWKDWOHDUQHUVXQGHUVWDQGWKHKDELWDQGWKHFRQWH[WVLQZKLFKLWFDQEHXVHG
KDYLQJ HQFRXUDJHG D FOLPDWH LQ ZKLFK LW FDQ IORXULVK WKURXJK UHZDUG DQG UHSHWLWLRQ DQG
KDYLQJFKRVHQWHDFKLQJPHWKRGVWKDWIDFLOLWDWHLWVSUDFWLFHDQGWUDQVIHUWKHWHDFKHUFDQILQDOO\
IRFXV RQ EXLOGLQJ OHDUQHU FRPPLWPHQW WR WKH KDELW E\ KHOSLQJ VWXGHQWV RZQ LW DQG WDNH
SHUVRQDOUHVSRQVLELOLW\IRUGHYHORSLQJLW ,WKDVORQJEHHQUHFRJQLVHGWKDWUHSHDWHGH[SRVXUH
WR VRPHWKLQJFDQPDNH LW VHHPPRUH DWWUDFWLYH WRXV WKLV LVNQRZQDV WKH µPHUHH[SRVXUH
HIIHFW¶ILUVWLGHQWLILHGE\=DMRQFKRZHYHUZKHQWKHHIIHFWLYHFXOWLYDWLRQRIWKHKDELW
UHTXLUHV FRJQLWLYH HIIRUW VHOIUHJXODWLRQ DQG DFWLYH HQJDJHPHQW E\ WKH OHDUQHU PRUH
SXUSRVHIXO VWUDWHJLHV IURP WKH WHDFKHU DUH UHTXLUHG ,Q EXLOGLQJ OHDUQHU HQJDJHPHQW WKH
WHDFKHULVVHHNLQJWRHQFRXUDJHWKHVWXGHQWWRµMRLQIRUFHVZLWKWKHSURYLGHURIWKHOHDUQLQJ
HQYLURQPHQW LH WKH WHDFKHU WRFUHDWHIRU WKHPVHOYHVDPRWLYDWLRQDOO\VXSSRUWLYH OHDUQLQJ
HQYLURQPHQW¶5HHYHS7KXVWKHWHDFKHUVKRXOGEHXWLOLVLQJVWUDWHJLHVWKDWHQDEOH
VWXGHQWVWRGHYHORSDXWRQRP\DQGVHOIHIILFDF\7KHVHPLJKWLQFOXGHIRUH[DPSOHWKHXVHRI
HSRUWIROLRVLQZKLFKVWXGHQWVFDQVHOHFWXSORDGDQGGLVSOD\WKHLUEHVWZRUN6LPDWHOH
RUDSSVZLWKZKLFKWKH\LQWHUDFWWRWUDFNDQGUHSRUWRQWKHLUVNLOOGHYHORSPHQW6WDZDU]HWDO



 ,03/,&$7,216)257+(35$&7,&(2)(1*,1((5,1*('8&$7256

&KDQJLQJWHDFKHUEHOLHIVWRDGRSWQHZWHDFKLQJKDELWV
$VZHKDYHVHHQDOUHDG\KDELWIRUPDWLRQLVDVORZSURFHVVDQGLWFDQEHKDUGIRUWHDFKHUVWR
FKDQJH WKHLU WHDFKLQJ EHKDYLRXUV RQFH KDELWV KDYH IRUPHG 7KH\ ILQG LW GLIILFXOW WR IXOO\
XQGHUVWDQG KRZ WR PRYH IURP GLGDFWLF WR IDFLOLWDWLYH DSSURDFKHV &RXUFLHU  DQG
DFWXDOO\QHHGFRQVLGHUDEOHKHOSLQOHDUQLQJKRZWREHFRPHPRUHVXSSRUWLYHWRZDUGVVWXGHQWV
LQ IRVWHULQJ WKHLU DXWRQRP\ 6X DQG 5HHYH  (YHQ ZKHQ OHFWXUHUV EHOLHYH WKH\ DUH
HQJDJHG LQ VWXGHQWFHQWUHG DFWLYLWLHV LQ VHPLQDUV DV LQ WKH HQJLQHHULQJPDQDJHPHQW FODVV
GHVFULEHG E\ +DUGPDQ  GHWDLOHG YLGHR DQDO\VLV RI WKHLU LQWHUDFWLRQ ZLWK VWXGHQWV
UHYHDOVWKDWWKHVHVVLRQVDUHODUJHO\OHFWXUHUOHGZLWKDQHPSKDVLVRQNQRZOHGJHWUDQVPLVVLRQ
)XUWKHUPRUHHYHQZKHQOHFWXUHUVNQRZWKDWHPSOR\HUVDUHDVNLQJIRUHQJLQHHULQJJUDGXDWHV
WRKDYHEHWWHUHPSOR\DELOLW\VNLOOVWKH\VHHPXQDEOHWRUHDOLVHKRZWKHVHFDQEHLQFRUSRUDWHG
LQWR WKHLU WHDFKLQJ DQG IRFXV LQVWHDG RQ DGGLQJ QHZ FRQWHQW VXFK DV DOWHUQDWLYH HQHUJ\
VRXUFHV 1DKHU HW DO  $QRWKHU IDFWRU WKDW PD\ LQKLELW WHDFKHUV DFWLYHO\ FXOWLYDWLQJ
KDELWVRIPLQGLVWKHEHOLHIWKDWLWZLOOLQWHUIHUHZLWKWKHWHDFKLQJRIWKHVXEMHFW RUWKDWLWLV
VRPHWKLQJ H[WUD WKDW KDV WR EH ILWWHG LQWR DQ DOUHDG\ FURZGHG FXUULFXOXP:LWK VR PXFK
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HPSKDVLV QRZ RQ KLJKVWDNHV DFFRXQWDELOLW\ LQ HGXFDWLRQ WKLV IHDU LV QRW VXUSULVLQJ
+RZHYHUDV+DWWLHKDVGHPRQVWUDWHGHQKDQFLQJVWXGHQWV¶WKLQNLQJVNLOOVLVRQHRIWKH
PRVWHIIHFWLYHZD\VRIHQKDQFLQJWKHLURYHUDOODFDGHPLFDFKLHYHPHQW

0DNLQJWHDFKLQJDQGOHDUQLQJSURFHVVHVYLVLEOH
+DWWLHKDVDOVRVXJJHVWHGWKDWLWLVLPSRUWDQWWRPDNHWHDFKLQJDQGOHDUQLQJSURFHVVHV
YLVLEOH+RZHYHUWHDFKHUVFDQILQGLWGLIILFXOWWRSXWWKHPVHOYHVLQWKHOHDUQHU¶VSRVLWLRQRQFH
WKH\KDYHEHFRPHDQH[SHUW LQ WKHLUGLVFLSOLQHDQG LWVGLVFLSOLQDU\KDELWVRIPLQGDQGPD\
PLVV RXW UHIHUHQFHV WR LPSRUWDQW VWHSV LQ WKLQNLQJ :LQHEHUJ  7KLV LV ZK\ &3' LV
LPSRUWDQW WR KHOS WKHP GHYHORS WKH XQGHUVWDQGLQJ DQG VNLOOV WR DGDSW WKHLU WHDFKLQJ WR
FXOWLYDWH +R0 )RUWXQDWHO\ WKHUH LV QRZ H[WHQVLYH UHVHDUFK LQWR WHDFKHUV¶ SURIHVVLRQDO
GHYHORSPHQWWKDWLGHQWLILHVWKHPRVWLPSRUWDQWFRPSRQHQWVQHFHVVDU\WRHQFRXUDJHWHDFKHUV
WR VKLIW IURP WKHPLQGVHW RI WHDFKHU WR RQH RI OHDUQHU DERXW WKHLU WHDFKLQJ SUDFWLFH DQG WR
HPEHGQHZDSSURDFKHV3URIHVVLRQDOGHYHORSPHQWLVPRVWHIIHFWLYHZKHQWHDFKHUVHQJDJHLQ
FODVVURRPEDVHG LQTXLU\ DQG IRFXVRQDQDVSHFW RI WKHLU VWXGHQWV¶ OHDUQLQJ WKDW WKH\ZRXOG
OLNH WR FKDQJH ZKHQ FROODERUDWLRQ EHWZHHQ WHDFKHUV ZLWKLQ WKH VFKRRO LV HQFRXUDJHG DQG
ZKHQ WKH\ DUH LQYROYHG LQ SURIHVVLRQDO OHDUQLQJ FRPPXQLWLHV WR VKDUH DQG GLVVHPLQDWH
SUDFWLFH6WROOHWDO$OOWKHVHIHDWXUHZKLFKKDYHEHHQLQFRUSRUDWHGLQWRRXUSURMHFW
DVGLVFXVVHGLQVHFWLRQ


 &21&/86,216

7KLV LV D TXDOLWDWLYH VWXG\ LQYROYLQJ D VPDOO QXPEHU RI VFKRROV DQG FROOHJHV VR WKHUH DUH
OLPLWDWLRQVWRWKHFRQFOXVLRQVZHFDQGUDZIURPLW+RZHYHUZHLGHQWLILHGHQJLQHHULQJKDELWV
RIPLQGWRSURPSWDUHLPDJLQLQJRIWKHµVKRUWDJHRIHQJLQHHUV¶FKDOOHQJHVXJJHVWLQJWKDWLI
ZH NQHZPRUH DERXW WKH WKLQNLQJ VWUDWHJLHV XVHG E\ HQJLQHHUVZKHQ WDFNOLQJ HQJLQHHULQJ
SUREOHPVZHFRXOGFXOWLYDWHWKHVHLQ\RXQJSHRSOHDQGSRVVLEO\HQFRXUDJHPRUHRIWKHPWR
FRQVLGHU HQJLQHHULQJ DV D FDUHHU 6LQFH KDELWV RI PLQG DUH VWURQJO\ FRQQHFWHG WR
HPSOR\DELOLW\ LQ WKH ORQJHU WHUP /XFDV DQG +DQVRQ  LW ZRXOG DSSHDU EH ZRUWK
FRQVLGHULQJ KRZ WKH\PLJKW FRQWULEXWH WR D SODQQHG HPSOR\DELOLW\ VWUDWHJ\ DQG WR LGHQWLI\
SHGDJRJLHVWKDWFXOWLYDWHWKHPHIIHFWLYHO\LQWKHFODVVURRP7KLVLVEHVWGRQHLQSDUDOOHOZLWK
VXEMHFWFRQWHQWEXWPD\UHTXLUH WHDFKHUV WRDGDSW WKHLU WHDFKLQJVWUDWHJLHV WRDOLJQZLWK WKH
IRXUSULQFLSOHVGHVFULEHGLQWKLVSDSHU


 5()(5(1&(6

%RUUHJR0DQG+HQGHUVRQ&,QFUHDVLQJWKHXVHRIHYLGHQFHEDVHGWHDFKLQJLQ67(0KLJKHU
HGXFDWLRQDFRPSDULVRQRIHLJKWFKDQJHVWUDWHJLHV-RXUQDORI(QJLQHHULQJ(GXFDWLRQ±
&DPSEHOO -  7KHRULVLQJ KDELWV RI PLQG DV D IUDPHZRUN IRU OHDUQLQJ &RPSXWHU DQG
0DWKHPDWLFV6FLHQFH
&KULVWDNLV1DQG)RZOHU-&RQQHFWHGWKHDPD]LQJSRZHURIVRFLDOQHWZRUNVDQGKRZWKH\
VKDSHRXUOLYHV/RQGRQ+DUSHU3UHVV
&OD[WRQ*&RVWD$DQG.DOLFN%+DUGWKLQNLQJDERXWVRIWVNLOOV(GXFDWLRQDO/HDGHUVKLS

&RVWD$DQG.DOOLFN%'LVFRYHULQJDQGH[SORULQJKDELWVRIPLQG$OH[DQGULD9$$6&'
&RXUFLHU ,  7HDFKHUV¶ SHUFHSWLRQV RI SHUVRQDOLVHG OHDUQLQJ (YDOXDWLRQ DQG 5HVHDUFK LQ
(GXFDWLRQ
7KH 'XFNZRUWK /DE 8QLYHUVLW\ RI 3HQQV\OYDQLD  6FDOHV DQG PHDVXUHV 8UO
KWWSVVLWHVVDVXSHQQHGXGXFNZRUWKSDJHVUHVHDUFK
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'XII\*DQG%RZH%)UDPHZRUNWRGHYHORSOLIHORQJOHDUQLQJDQGWUDQVIHUDEOHVNLOOVLQDQ
HQJLQHHULQJSURJUDPPHUG,6((&RUN,UHODQG-XQH-XO\
)LGOHU.)HEUXDU\>RQOLQH@:HZRQ
WJHWPRUHHQJLQHHULQJVWXGHQWVE\ORZHULQJWXLWLRQ
IHHV*XDUGLDQ+LJKHU(GXFDWLRQ1HWZRUN
*ROOZLW]HU 3 HW DO  +RZ WR PD[LPLVH LPSOHPHQWDWLRQ LQWHQWLRQ HIIHFWV ,Q & $JQHZ '
&DUOVWRQ: *UD]LDQR DQG - .HOO\ HGV 7KHQ D PLUDFOH RFFXUV IRFXVLQJ RQ EHKDYLRXU LQ VRFLDO
SV\FKRORJLFDOWKHRU\DQGUHVHDUFK1HZ<RUN283
+DUGPDQ -  7XWRU±VWXGHQW LQWHUDFWLRQ LQ VHPLQDU WHDFKLQJ LPSOLFDWLRQV IRU SURIHVVLRQDO
GHYHORSPHQW$FWLYH/HDUQLQJLQ+LJKHU(GXFDWLRQ±
+DWWLH - 9LVLEOH /HDUQLQJ D V\QWKHVLV RI RYHU  PHWDDQDO\VHV UHODWLQJ WR DFKLHYHPHQW
$ELQJGRQ5RXWOHGJH
+HFNPDQ-DQG.DXW]7+DUGHYLGHQFHRQVRIWVNLOOV/DERXU(FRQRPLFV±
+HUPRQ3DQG0F&DUWDQ&$VVHVVLQJWKH³VRIWHUVNLOOV´OHDUQLQJRXWFRPHVLQ
JURXSSURMHFWVUG,6((&RUN,UHODQG-XQH-XO\
+XQWO\+DQG'RQRYDQ-,VSHUVLVWHQFHWDXJKWRUFDXJKW"WZRFRQWUDVWLQJFDVHVWXGLHVLQWKH
FRQWH[WRIILUVW\HDUXQLYHUVLW\WHDFKLQJ,QWHUQDWLRQDO-RXUQDORI/HDUQLQJ
,QVWLWXWLRQ RI(QJLQHHULQJ DQG7HFKQRORJ\ D ,QVSLULQJ WKHQH[W JHQHUDWLRQRI HQJLQHHUV ,(7
6WHYHQDJH
,QVWLWXWLRQ RI (QJLQHHULQJ DQG 7HFKQRORJ\ E (QJLQHHULQJ WHFKQRORJ\ VNLOOV DQG GHPDQG LQ
LQGXVWU\$QQXDO6XUYH\,(7/RQGRQ
/DOO\3DQG*DUGQHU3URPRWLQJKDELWIRUPDWLRQ+HDOWK3V\FKRORJ\5HYLHZ6XSSOHPHQW
66
/DOO\ 3 9DQ -DDUVYHOG &+0 3RWWV +:: DQG :DUGOH -  +RZ DUH KDELWV IRUPHG
0RGHOOLQJKDELWIRUPDWLRQLQWKHUHDOZRUOG(XURSHDQ-RXUQDORI6RFLDO3V\FKRORJ\±
/XFDV%DQG+DQVRQ-/HDUQLQJWREHHPSOR\DEOHSUDFWLFDOOHVVRQVIURPUHVHDUFKLQWR
GHYHORSLQJFKDUDFWHU/RQGRQ&LW\	*XLOGV
/XFDV%+DQVRQ-DQG&OD[WRQ*7KLQNLQJOLNHDQHQJLQHHULPSOLFDWLRQVIRUWKHHGXFDWLRQ
V\VWHP/RQGRQ5R\DO$FDGHP\RI(QJLQHHULQJ
1DKHU60F0RUURZ'DQG%UDED]RQ' (PSOR\HUDQGVWXGHQWSHUVSHFWLYHVRQVNLOOVIRU
HQJLQHHUVLQWKHWZHQW\ILUVWFHQWXU\DQGEH\RQGUG,6((&RUN,UHODQG-XQH-XO\
3HUNLQV'1DQG6DORPRQ*7HDFKLQJIRUWUDQVIHU(GXFDWLRQDO/HDGHUVKLS
3HUNLQV'1 DQG6DORPRQ* .QRZOHGJH WR JR DPRWLYDWLRQDO DQG GLVSRVLWLRQDO YLHZRI
WUDQVIHU(GXFDWLRQDO3V\FKRORJLVW
5HHYH-+RZVWXGHQWVFUHDWHPRWLYDWLRQDOO\VXSSRUWLYHOHDUQLQJHQYLURQPHQWVIRUWKHPVHOYHV
WKHFRQFHSWRIDJHQWLFHQJDJHPHQW-RXUQDORI(GXFDWLRQDO3V\FKRORJ\±
6KXOPDQ/66LJQDWXUHSHGDJRJLHVLQWKHSURIHVVLRQV'DHGHOXVQR
6LPDWHOH0  (QKDQFLQJ WKH SRUWDELOLW\ RI HPSOR\DELOLW\ VNLOOV XVLQJ HSRUWIROLRV -RXUQDO RI
)XUWKHUDQG+LJKHU(GXFDWLRQ±
6WDZDU] . &R[ $ / DQG %ODQGIRUG $  %H\RQG VHOIWUDFNLQJ DQG UHPLQGHUV GHVLJQLQJ
VPDUWSKRQH$SSVWKDWVXSSRUWKDELWIRUPDWLRQ+&,6HRXO$SULO
6WROO/+DUULV$DQG+DQGVFRPE**UHDWSURIHVVLRQDOGHYHORSPHQWZKLFKOHDGVWRJUHDW
SHGDJRJ\QLQHFODLPVIURPUHVHDUFK1RWWLQJKDP1&6/
6X</DQG5HHYH-$PHWDDQDO\VLVRIWKHHIIHFWLYHQHVVRILQWHUYHQWLRQSURJUDPVGHVLJQHG
WRVXSSRUWDXWRQRP\(GXFDWLRQDO3V\FKRORJ\5HYLHZ±
:LQHEHUJ67HDFKLQJWKHPLQGJRRGKDELWV&KURQLFOHRI+LJKHU(GXFDWLRQ
:RRG:DQG5XQJHU'3V\FKRORJ\RIKDELW$QQXDO5HYLHZRI3V\FKRORJ\±
:RRG: 7DP / DQG:LWW0*  &KDQJLQJ FLUFXPVWDQFHV GLVUXSWLQJ KDELWV -RXUQDO RI
3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\
=DMRQF5$WWLWXGLQDOHIIHFWVRIPHUHH[SRVXUH-RXUQDORI3HUVRQDOLW\DQG6RFLDO3V\FKRORJ\
SW




